C o m m e n t a r y
Patient portal use in Canada is still quite new, and there has been little research conducted on its effectiveness within the Canadian healthcare system. However, by observing current portals in use internationally, as well as analyzing pilot studies, we can anticipate many benefits to patient health. Increasing evidence shows that portals have the potential to make a significant impact on patient health. Current portal functions, as well as functions yet to be implemented, have the capacity to increase the overall efficiency of the healthcare system.
Many healthcare professionals believe that for the Canadian healthcare system to remain fiscally viable, there needs to be a greater focus on both intervention before disease-onset, and on keeping patients from unnecessarily using expensive healthcare resources [1] . In terms of cost-effectiveness and maintenance of patient quality of life, the significance of primary intervention cannot be overstated.
There are several approaches that help family physicians prevent exacerbations and disease progression. One such method that intervenes early on, but is not currently well-utilized, is online patient portals. A patient portal is an electronic medium accessible via the Internet, similar to a website, which is connected to family physician electronic medical records (EMRs). There are defining traits that distinguish patient portals from EMRs. EMRs simply allow a patient's personal medical record and the entirety of their medical history to be recorded digitally. These records may remain solely within medical centres or institutions, but also have the capacity to be shared externally. The records are not usually readily accessible to patients. Conversely, portals allow patients to track their health, connect to physicianrecommended resources, access physician instructions, see their list of prescriptions and advice, book appointments and take advantage of countless other functionalities [2] . For physicians, portals have the ability to improve the management of medical offices by increasing patient contact and easing workflow.
There has been some recent advancement in the field of patient portals, particularly in the United States. Some patients in the United States have access to versions of patient portals, mainly through their health insurance providers, wherein they can log certain health information, book appointments and perform some other services online [3] . Within Canada, there are limited examples of fully developed portals in widespread use, while worldwide there has been relatively little study of them [4, 5] . Due to the lack of research on patient portals, discussion on this topic is largely speculative. Systems such as McMaster's MyOSCAR and Sunnybrook Hospital's MyChart have taken the first steps towards making patient portals and personal health records a standard for the Canadian healthcare system, but there are still many functions with great potential that are currently not in use [6, 7] . This paper will provide a general overview of the purpose of patient portals, and provide an editorial on some functions that are already in use by the portals developed today and other functions that are yet to be implemented. However, many of the specific technical details as well as how these portals will eventually be implemented will not be addressed.
Patient portals do not provide new information, nor do they change treatments or guidelines for patients; they are simply a new mechanism of communication and education. While only 11% of patients report that their first line of inquiry is their primary care physician, a noteworthy 49% state that the Internet is their first resource [8] . Portals have shown the capacity to reduce adverse events in patients who require chronic care. For example, a study conducted at the University of Washington General Internal Medicine Clinic found that type II diabetes patients receiving portal benefits such as web-based care management and a shared EMR had overall better glycemic control [9] .
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Keywords: patient portals, EMR, primary intervention advocates by tapping into a medium that most patients are already using, and by encouraging patients to get involved in maintaining their own health. According to a recent health informatics study in the U.S., health information is sought online by 81% of Internet users and 66% of all adults. Even more significant is that among these users, 78.5% indicate that the health information they find online has changed the way they think about health [10] . Web-based portals could be immensely helpful to patients with chronic disease and those with complicated medical histories [9, 11] . Portals would enable patients to monitor their blood pressure, caloric intake, weight, blood glucose, symptom frequency, lipid levels, and more, showing health trends and potentially providing better motivation to manage needs [12] . Portals have the potential to be used by doctors to recommend specific dietary and exercise regimes and to link patients to approved health resources and frequently asked questions. Some current systems allow patients to contact nurses and physicians via portal mail for quick questions not requiring an office visit and to book appointments online, easing their frustration at trying to reach someone during set hours. This new tool also allows patients to input notes before their appointment, which would then be available in office, and to have easy access to a list of their medication names, symptoms and questions [6, 7] .
It would be interesting to further study portals and their effect on patient-doctor communication with sensitive information. Portals may prove to be a more comfortable means of communication for patients who may be reluctant to bring up sensitive information, such as weight, abuse or sexual issues, in person, by allowing patients to electronically send concerns to their physician. These functions may allow patients to better address their medical problems autonomously and permit healthy patients to observe negative trends in their health so they are able to intervene before disease onset [13] . Portals could also help patients recognize the signs of drug misuse and poor chronic disease control by providing a resource that outlines possible warning signs.
One of the most significant possible benefits of patient portals could be the ability to help patients distinguish between symptoms needing medical attention and those simply needing conservative treatment at home. Often those with chronic disease are unsure of "red flag" symptoms, which can even be painless in the case of lower limb ulcer infections in diabetics. This information dissemination could be accomplished by having a section, divided by disease/system, showing symptoms that should elicit a physician visit versus those that can be treated symptomatically. This would not only spare the healthcare system from unnecessary visits, but promote early intervention to prevent disease progression. It also has the potential to reduce the frequency of disease exacerbations by ensuring that patients are knowledgeable about potential preventative measures and are alert to warning signs. According to a study conducted in Virginia family practices, the increase in the percentage of patients who were up-to-date on preventative services was double among those with portal access compared to a control group without access [14] . Not only do portals have the potential to help those with established disease, but they can help healthy patients monitor their health and prevent the onset of disease by providing them with knowledge of preventative services and resources, such as health guidelines and recommended lifestyle goals.
Patient portals allow all of this information to be in one easily found and frequently visited location. Another immensely useful function is the ability for other family physicians or specialists to access patient health information with the permission of the patient. Currently the transfer of information from hospital to family clinic and specialist to general practitioner is normally limited to a single letter or a scanned handwritten hospital note that is often illegible [15] . Current medications, past procedures, clinical findings, notes, lab reports, differentials and other medical information, all have the potential to be shared by simply accessing a website (portal), with patient consent. Better information sharing can create a more cohesive interdisciplinary health team where each physician, healthcare worker and patient is better informed of the relevant health information and where communication between staff is facilitated [16] .
One of the major challenges of implementing change to any healthcare system is that one must overcome skepticisms and concerns. The introduction of patient portals is no exception to this. As one would expect, younger patients seem to be more comfortable with patient portals, which may be attributed to better computer literacy and familiarity with technology [17] . Fortunately, portals have the potential to include functions such as text-to-read and font size modification which may increase the ease of use for older users and those with hearing or vision impairments. Another potential problem with patient portals is that they will allow patients to receive much more information than they are accustomed to, via the portal, which may create unnecessary anxiety and worry among patients. What must be stressed, however, is that the portal is not necessarily a continuation of the physician's EMR, but a derivative of it; only information that has been approved by the physician will be available on the portal. Similarly, specific notes and lab tests could be set up to only be accessible to certain accounts such as that of the primary care physician or another healthcare worker. This would prevent certain information from being read by patients before their physician has had time to discuss it with them. This would also allow the doctor to control which notes are seen by the patient, in cases where the physician believes his personal notes may cause harm, such as with mental health patients [18] . Along with these concerns, issues of confidentiality must always be addressed when personal information is stored online. Surprisingly, this has shown to be a minor concern amongst patients using portals. During one study, a group of outpatients were given online access to their medical records. After surveying the patients, it was shown that only 3% were concerned about patient confidentiality [19] . Most portals currently in use have a username and password protection system that limits user access to confidential patient information to the patient, as well as to others the patients chooses to share their information with, including family members and other doctors [6, 7] . With regards to use by other physicians, one feasible system not currently in use to increase security is one in which all physicians have access to a central patient portal system but cannot access specific patient files unless given a patient-controlled personal access code.
Ultimately, portal use could have diverse and wideranging effects, with the goal of improving patient health literacy and communication. Portals also work to improve cooperation between physicians, and between physicians and their patients, as well as reducing patient over-reliance on costly healthcare resources. The Canadian healthcare system needs to focus on primary intervention to reduce burden on the system, and this is where patient portals are most effective. Patient portals have the potential to both advance patients' understanding of their own health needs, and improve their therapeutic relationship with their physician. The result of incorporation of portals will be a more efficient and cost-effective healthcare system.
